Orexin action on oxytocin neurons in the paraventricular nucleus of the hypothalamus.
Oxytocin neurons in the paraventricular nucleus (PVN) of the hypothalamus play an important role in food intake regulation. It has been shown that the secretion of oxytocin from the hypothalamus shows a diurnal circadian rhythmic pattern and disturbance of this pattern leads to the development of obesity. However, whether oxytocin secretion from the PVN has a diurnal pattern remains unknown. Here, we show that oxytocin secretion from the PVN does have a diurnal pattern and that the terminals of orexin neurons, the neuropeptide responsible for regulating the sleep-wake rhythm, are synapsed with PVN oxytocin neurons. Using transgenic rats selectively expressing monomeric red fluorescent protein 1 in oxytocin neurons, we found that orexin-A inhibits the activities of PVN oxytocin neurons by inhibiting glutamatergic excitatory synaptic input. These data suggest that orexin is a possible candidate to regulate the circadian rhythm of PVN oxytocin neurons. The circadian rhythmic secretion of oxytocin is considered to play an important role in maintaining homeostasis, including body weight regulation. Our present data indicate a possible contribution of orexin toward the development of circadian rhythm in PVN oxytocin neurons.